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Group on Earth Observations
An Overview

What is GEO?

GEO is an intergovernmental 
organization working to improve the 
availability, access and use of Earth 
observations for the benefit of 
society.

@GEOSEC2025
www.earthobservations.org



Group on Earth Observations Priorities



The GEO Work Programme



GEO Blue 
Planet Mission

Advance and exploit 
synergies among the many 
observational programmes 
devoted to ocean and 
coastal waters

Improve engagement with a 
variety of stakeholders for 
enhancing the timeliness, 
quality and range of 
services delivered

Raise awareness of the 
societal benefits of ocean 
observations at the public 
and policy levels. 

Linking Ocean and Coastal Information 

with Society



Who is GEO 
Blue Planet?

Advisory Board & Steering Committee

A global network of 
ocean and coastal 
observer, social 
scientists and end-user 
representatives from a 
variety of stakeholder 
groups including 
international and 
regional organizations, 
NGOs, national 
institutes, universities 
and government 
agencies.
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What does GEO Blue Planet Do?

GEO Blue Planet promotes, partners and leads activities that support the 
initiative’s mission

Cross-Cutting Thematic



About the SDGs

17 Sustainable Development 
Goals (SDGs)

169 targets

244 indicators

https://unstats.un.org/sdgs/indic
ators/indicators-list/

https://unstats.un.org/sdgs/indicators/indicators-list/


SDG Indicator Framework 

• SDG Goals and Targets were set by Member States with the 
adoption of the 2030 Agenda for Sustainable Development (2015).

• The General Assembly tasked the UN Statistical Commission with 
developing a monitoring framework.

• Inter-Agency and Expert Group on the SDG Indicators (IAEG-
SDG), 30 member state members, established to develop the indicator 
framework.

• IAEG-SDG agreed on a framework of 244 indicators and designated 
UN agencies as custodians of the various indicators. (adopted by 
UN General Assembly in 2017).



SDG 14 Targets 

• 14.1: Reduce marine pollution

• 14.2: Protect and restore ecosystems

• 14.3: Reduce ocean acidification 

• 14.4: Sustainable fishing

• 14.5: Conserve coastal and marine areas

• 14.6: End subsides contributing to illegal fishing

• 14.7: Increase the economic benefits from sustainable use of marine resources

• 14.A: Increase scientific knowledge, research and technology for ocean health

• 14.B: Support small scale fishers

• 14.C: Implement and enforce international sea law



SDG 14 Indicators 

Targets Indicators 

14.1 By 2025, prevent and significantly reduce 
marine pollution of all kinds, in particular from 
land-based activities, including marine debris 
and nutrient pollution

14.1.1 Index of coastal eutrophication and 
floating plastic debris density

14.2 By 2020, sustainably manage and protect 
marine and coastal ecosystems to avoid 
significant adverse impacts, including by 
strengthening their resilience, and take action 
for their restoration in order to achieve healthy 
and productive oceans

14.2.1 Proportion of national exclusive 
economic zones managed using ecosystem-
based approaches

14.3 Minimize and address the impacts of 
ocean acidification, including through 
enhanced scientific cooperation at all levels

14.3.1 Average marine acidity (pH) measured 
at agreed suite of representative sampling 
stations



Reporting on the SDG Indicators  

SDG GLOBAL Database

National 

Data

UNODC UNESCO

UNCTAD

…

World 

Bank

UN

Environment

SDG Custodian 

Agencies

ITU

ILO FAO
WHO

OECD

UNISDR

UNSD

UNAIDS

UNICEF

SG’s Progress Report and Annual
SDGS Report

Development of methodologies, support for data collection and analysis, quality
assurance, harmonisation for international comparability, overview of regional and 

global progress, thematic reviews, analysis of data gaps or challenges



Take Home Points for SDG Indicator Reporting  

• IAEG-SDG designated a custodian agency for each indicator, 
responsible for:

• Developing methodology (for Tier III)

• Designing a data collection and reporting system for the indicator (national 

data or international sources)

• Supporting improved capacity for data use and analysis

• Regional and Global aggregation and harmonization of data

• Reporting the data to the Global SDGs Database

• Analysis of trends at regional and global levels for Annual SG’s Report, 

SDGs Progress Report and thematic reviews



Take Home Points for SDG Indicator Reporting  

• Indicator data needs to be a single number per country per year 

• Only data that is globally comparable can be used 

• Data that goes into the SDG Global Database can only be shared 
by custodian agencies which have a methodology which has been 
adopted by the IAEG-SDG. 



Indicator Tiers 

• Tier 1: Indicator is conceptually clear, has an internationally established 
methodology and standards are available, and data are regularly produced by 
countries for at least 50 per cent of countries and of the population in every 
region where the indicator is relevant. 

• Tier 2: Indicator is conceptually clear, has an internationally established 
methodology and standards are available, but data are not regularly produced 
by countries.

• Tier 3: No internationally established methodology or standards are yet 
available for the indicator, but methodology/standards are being (or will be) 
developed or tested.



Indicator 14.1.1 

• 14.1.1a: Index of Coastal Eutrophication (ICEP)

• 14.1.1b: Floating plastic debris density 



Methodology for 14.1.1a: Index of Coastal Eutrophication

• Level 1: Global Indicators
• National Contribution to the Index of Coastal Eutrophication Potential

• Chlorophyll-a deviations

• Level 2: National Indicators
• Chlorophyl-A concentration 

• National modelling of coastal eutrophication potential

• In-situ concentration of nitrogen, phosphate and silica

• Level 3: Supplementary Indicators 
• The in situ indicators from 6.3.2 (proportion of bodies of water with good 

ambient water quality) for rivers

• Other in situ and biological indicators



Methodology for 14.1.1a: Index of Coastal Eutrophication
Monitoring parameters Level 1 Level 2 Level 3

ICEP global modelling (N and P loading) X

Chlorophyll-a deviations (remote sensing) X

Chlorophyll-a concentration (remote sensing and in situ) X

ICEP national modelling X

Total Nitrogen of DIN (dissolved inorganic nitrogen) X

Total Phosphorus or DIP (dissolved inorganic phosphorus) X

Total silica X

Dissolved oxygen X

Biological/chemical oxygen demand (BOD/COD) X

Total organic carbon (TOC) X

Turbidity (remote sensing) X

River parameters from SDG 6.3.2 X

Other water parameters (O2 % saturation, Secchi depth, river 

discharge, salinity, temperature, pH, alkalinity, organic carbon, toxic 

metals, persistent organic pollutants)

X

Microalgal growth, harmful algal blooms, submerged aquatic 

vegetation coverage, biodiversity and hypoxia

X



Chlorophyll-a Deviations (Remote Sensing) 

1. Percentage of coastal zone with Chl-a deviations
• ESA Ocean Colour CCI (OC_CCI) product, led by the Plymouth 

Marine Laboratory (PML): consistent, merged chlorophyll-a 
product from SeaWiFS, MODIS, MERIS and VIIRS, spanning 1997 
to 2018.

2. Intra-annual coastal zone chloryphyll-A anomalies
• NOAA VIIRS chlorophyll-a anomaly products: 1) the difference 

anomaly and 2) the anomaly ratio, both calculated using a running 
61-day Chl-a median.  



Percentage of Coastal zone with Chl-a Devations

1. Reporting year v.s. baseline from 2000 – 2004 using 

Month
Pixel 

longitude

Pixel 

latitude

Monthly 

Average 

Chl a 2000

Monthly 

Average 

Chl a 2001

Monthly 

Average 

Chl a 2002

Monthly 

Average 

Chl a 2003

Monthly 

Average 

Chl a 2004

Baseline Chl a 

(average of 

2000-2004)

2018 monthly 

average Chl a 

Month XXXX XXXX XX mg/m3 XX mg/m3 XX mg/m3 XX mg/m3 XX mg/m3 XX mg/m3
XX mg/m3

Magnitude of Chlorophyll-a Deviation = 𝛽− 𝛾

𝛽

x 100

Where 𝛽 = the average monthly pixel chlorophyll-a 2000-2004

Where 𝛾 = the average monthly pixel chlorophyll-a for the reporting year



Percentage of Coastal zone with Chl-a Deviations

2. Percentage of coastal zone with Chl-a deviations greater 

than 50%  

Reporting year 
Percentage of Pixels with Chl-

a Deviations > 50%
2019 X%



Test Country Summary Results
chlor-a processing for SDG 14.1



Processing Steps

• 1. Reclassify Data

• 2. Create Results Table

• 3. Zonal Stats per EEZ Summary

• 4. Fix Date Info

• 5. Remove Fields from High

• 6. Add Join Code

• 7. Join and Summarize

• 8. Produce Excel Report Table



                                                     

                                                                       

         

   

   

   

   

   

    

    

   

    

    

    

    

    

    

   

   

   

   

      

   

   

   

   

   



                                                     

                                                                       

     

   

   

   

   

    

    

   

    

    

    

    

    

    

   

   

   

   

      

   

   

   

   

   



                                                     

                                                                       

          

   

   

   

    

    

   

    

    

    

    

    

    

   

   

   

   

      

   

   

   

   

   



                                                     

                                                                       

             

   

   

   

    

    

    

    

   

    

    

    

    

    

    

   

   

   

   

      

   

   

   

   

   



Summary Table Info

COUNT =  total Number of pixels that 

fall within the EEZ for that month

MIN, MAX, RANGE, MEAN, STD and 

SUM = the statistics about the pixels 

within the EEZ

HIGH COUNT = number of pixels that 

are greater than or equal to 50 for that 

month within EEZ

Impact Percentage = HIGH COUNT 

/COUNT * 100

Blank/Null HIGH COUNT and HIGH 

AREA reflects that there were no 

pixels that met the criteria of greater 

than or equal to 50.

COUNT varies per month as there are 

sometimes holidays/gaps in the data 

that are represented as empty pixels 

with no data

Example of 

missing pixels

Italy January 2000 Italy November 2009



Next Steps 

1. Process 2019 data and produce Stats for each EEZ 

2. Produce visualizations/dashboard applicaitions

Example Water Balance Application/Dashboard

https://livingatlas.arcgis.com/waterbalance/


Chlorophyll-a Deviations (Remote Sensing) 

1. Percentage of coastal zone with Chl-a deviations

• ESA Ocean Colour CCI (OC_CCI) product, led by the 

Plymouth Marine Laboratory (PML): consistent, merged 

chlorophyll-a product from SeaWiFS, MODIS, MERIS and 

VIIRS, spanning 1997 to 2018.

2. Intra-annual coastal zone chloryphyll-A anomalies

• NOAA VIIRS chlorophyll-a anomaly products: 1) the 

difference anomaly and 2) the anomaly ratio, both calculated 

using a running 61-day Chl-a median.  



Intra-annual coastal zone Chl-a anomalies

Frequency of intra-annual Chl-a anomalies = number of days 

calculated to have a high anomaly based on number of days 

where acceptable data is collected 

Relative Frequency

Relative frequency of pixel Chl˗a anomalies = β/γ

Where 𝛽 = the number of days with a high anomaly (>1?) 

Where 𝛾 = the number of days valid observations



Chl-a anaomaly from STAR Oean Color on Feb. 11, 2020



Intra-annual coastal zone Chl-a anomalies

Frequency of intra-annual Chl-a anomalies = number of days 

calculated to have a high anomaly based on number of days 

where acceptable data is collected 

Cumulative Relative Frequency

• The cumulative relative frequency will be calculated based on the range of 

values associated with levels of anomaly (no anomaly, moderate, high and 

extreme), the frequency with which the anomalies occur, and the number of 

days with acceptable data collected.

• The cumulative relative frequency can be used as a visualization tool to 

show anomaly occurrences at a given location. UN Environment and GEO 

Blue Planet plan to make this available as supplementary information for 

this sub-indicator.



Thank you 

emily.smail@noaa.gov


